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EFFECTS OF AN ORGANOPHOSPHORUS PESTICIDE ON
REPRODUCTION IN THE RAT

I. Introduction. Kansas C'ity, Missouri. Chiolinesterase mteasutre-

The toxic effects of organojphocphlorls law.e- nients were mande using the atutoniated methiod of
ticidlC5 are commonly ascribed to vholinestý-rltse McA enzineef i.," a oiidb olr:
(CUE) inhihiton. However, recent reportnzii.
the literature indicate that a number of other Tile. test diet was prepared by grinding pellets
enzyme systems may be affected. FreedlantL? and of 13iirint Mfiero-Mfixed Latboratory Ch]ow -.n(l
McFarland reported that the pesticides Co-Ral, by mixing with the appropriate amounit of di-
Ritelene, and1( malathion inhibited the glutainate stieloton dissolved in 957rethanol. After inix-
(leylidrogenase reaction.' Williams reported tip ing, the material wits placed in at flat pan -mid the
to a 400-fold increase in serumn 13-gluctironidase ethanol was allowedI to evaporate. Time control
activity following administration of subh~thal feed wits prepared in the same way except that
doses of paraoxon to rats.2 Physostigmnine not disulfoton wits added.
signuificantly dlecreasedl the concentration of Virgin male and feniale rats, 12 weeks of age,
glyoe nra ri. InI view of these observa- were hioused fiv-e p~er eagep. Eachi cn-e contained
tions it is reasonable to expect a broader speetrum animals of at sin-le sex. rthe test animals, were
of p~hysiological disturbances than those, resulting p~lacedI onl the diet containing 10 ppmn of
from CHE inhibition alone. (hisul foton. Tihe control aninials were maintained

A search of the scientifie literature reve.-led on the control diet. All animnal,; were allowed to
time well -establ ished fact that :a number of chlo- eamt aui lIfGhini.
riniated pesticides amdversely affect relprodliltion After the animnials had been 41n the experimental
in mnice and rat. ~ owever, little is known dliet for GO (days, they were iirramiged into live
about the effects of orgIanophosphoris, pesticidles grroup~s: each group contained five mInales and five
oin reproduction. Kinibratugh and Gninus re- fentales. The groupIlingl wams dlone ill-tile follow-
p~orted that a single (lose of pe-rathion (-atvzed a intg inanner:
high incidence of resoriptions and 'or weigrht re- Gru I I: both the matles and the females 'hamd
(luction of the fetus in rats.-' InI their stiidlv enothtstitadrmiedoIleet
0only the females received the insecticide. liet ohrng thne te atdieang reraine od. ts

Thiese, and other ('0U51(ertltions promlptedl 15 to ~ mP_ P:mlstathdbe o .ets
11onduct this preliminary study of the effects of (loiet were jiaenihfnales that limd bwnoltetent
or11l exposu1re to O,( -dietlnyl S- [2- (et hvl hio) de eepae ihfmlstithdle
ethyl] rb1osphuorotlithioate '(dlistilfoton'. Di oni the control dliet. Thley v ew given the v-on-

S'tonl) onl repruroduct ion in rats. Plde uigtiemtn eid
D isul futon was selected for this studv beeause (1()Iml 3,: both tile imaules .i( fmm ie( fe'maules

it. is it widely used organiopliosphortis inecicd hitioeen oil thle cont roul diet anid 1mev reminnmned
for whichl the acitely toxic. nonlethal (lose i-rats Pntecmtrl itdrn i nu n eid
ha~s beenl establishleqd.''"ý (;roiiI 4: femjales tha~t lhadi beeni oni the co-#)

trol diet were pidaed with maules tha~t mini been
11. Materials and Metheds. onl thme test (diet. thne:. we~re given inlin' test diet

Albino rats obtained from (iieek-.Iones, (I ots- tiurin- the imu.1timmr pteriodi.
ton. Texas) were held in our allnimal ojuma riers foi- (rolp -I: m1ales I lmim land iteem onl thle vaoninrol
2 weeks after arrival, diet were plaved m-iith fenmales tha~t land beeni onl

'I'll lismIl fotonl wits technical1 gr-ade. !)7t,;, andl tile test diet : ill.% 1mVV ere1 thveninle test diet
Wits Obtainiledl fronm Chiemlulfl Co( 15rporation. duringll~ fit( l~ie t mug 1K'rijsl.



"l'he itatngl',is5acrllsl by placing one P~ossib~le to make an. accurate count of litter size.
111:1lo and ol OI fenmilie together ill tin individtial It, is ouir imp~lression that it wats not markedly

4'ae.different in thle various pairings studied. Thle.
Sinve the lenglth of thje normal estruis cycle for primary effect of disulfoton appears to have been

rats is reported to be 4 dlays, the nuiles and on the. number of pregnancies that orccurred
feniales wvere left together for 8 (lays to insure (Tablle 2). When both the miale and fematle rats
inclusion of it least one eomiplete cycle.," The received control feed all of the females became
1-ats were ther' re-psegregatedl into their original pregnant. In group 12, where the males weregroups ~ P anPtntie nthi rgi3 it taken off the test diet and placed with control
Eaichr fenu:ale was placed ill ati ind~ividlual caniý a femnales, four of thle females became pregniant.
few (lays prior to p~arturition. e- in groupj 1, where both the miales and females

Amiple timne was allowed for all pregmiant were on the test diet, three of the femalles be-
animals to (deliver, then brain cholinesterase came p)regnant. In group 4, where thle female
activity wats iteasuired in the adult matles and controls were pilaced with males that were onl tile,
females. Brain chuolinesterase also was mneasured disullfoton, three of the females became pregniant.
in the offspring of mothers which had been fed In group 5, where control males were placed with

eiter he estor cotro (let hrughut he x- females that were on the test diet, again, onlyeither tilie .t est p or o nt o tlh o g ou.h x three fem ales becam e p)regnant.periientl peiod.Table 3 indicates tlhat the offspring of female111. Results and Discussion. rats receiving disuilfoton during the entire ex-
The female rats onl the test diet exhibited niore perimental period have only about, 69% of thle

severe signso osnigta idtemls britin cholinesterase activity exhibited by the off-
I'his wats attriliuted to the (difference in oral spring of mothers not receiving disuilfoton.
toxicity for miale and femiale, rats.'2  That the These results indicate that the pesticide di-
femiale rats ttwe more susceptible thtan the wailes sulfoton, uinder the conditions of these experi-
to thle toxic effects of the orgranophiospluortis in- ments, (does have effects onl reproduction. The
secticidles is also apparent fromt Table 1, v.hich number of pregnancies was decreased in the
shows that. the brain chuolinesterase. in tile females animads receiving disuilfototi. This decirease in
wa.3 depressed to about 2017 of control levels, the number of p)regnancies in poisoned females
whereas in the males it wats depressed only albotit (c0ul1( be attribitted to such factors its alteration

0%. in the estrus cycle or thle recep~tivity of the
Due to our inability to exercise 'round-the- female animal. The decrease in p~regnancies in

clock surveillance durinqg parturition it was not females mated to poisoned males, on the other

TAMLE 1.-Cluolinesterase Activity of Rat Brain In umoles of Acetylthiochoine Hydrolyzed Per Minute Per G;ram of
Wet Tissue

Diet
No. of ___________________________Percent of

animalsFirst period Mating period Final period Atvt 8D oto
00 days 8 days 27 days

Males94111(0)
5------Control Control Control9.1.1(0)
5. .Control Disulfoton Control 8.69±0.31 I 92.3

t0. - 1isulfoton Disulfoton Disulfoton 4.56±0.58 48.4

Feme 1)isultoton Control Disulfoton 4.83±0.55 I 51.3
io -------- Control Control Control 8.79±0.82 (100)

5.____Control Disuirotor, Control 6. 79*±0.58 77.2
10--- .Disulfoton Disulfoton Disulfoton 1.65±0. 16 18. 7

21



1h2Ud, ol'll • e ! l attributed to llere:tse in sperm eream in pregnancies.: znnid awl.u tihe lm.ssi.h e'r-
eonceltrationl or vMl)ilitV. liiru-her studies will rects of the nseeticide on) t1h reprodiletive ef-
be necesnary to (letermine. the cause of the de- licieney of the offisprinv.

TABLE IT.-Effect of 1)isulfoton on the Numhber of TADLZ 1II.-Brain Cholinesterase Levels in 10-I)ay-Old
Pregnancies Rats In pmoles of Acetylthiocholine Hlydrolyzed Per

Minute Per Gram of Wet Tissue

Group I No. of No. of
animals pregnancies Chollnes-

No. of Treatment terase Percent ofanimals activity control

1. Males and females on l S. D.
disulfoton --------------- 5 3

2. Males on disulfoton put
on control while mating 10 Control 5.23!0.75 (100)
with control females- 5 4 mothers

3. Males and females on 10 Mothers on 3.55+0.66 67.9
control -------------.---- 5 5 disulfoton

4. Female controls put on for 95
disulfoton while mating days
with males on disulfoton.. 5

5. Control males put on
disulfoton while mating
with females on dlsulfoton. 5 3

3
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